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FOREWORD

Learning mathematics becomes more important to our society as tech-
nology advances. More people are needed to fill entry positions which
require skill and knowledge of mathematics. Their skills and knowledge
must be developed increasingly at higher levels and schools must help
students strive toward this attainment. Well-prepared, energetic and

enthusiastic mathematics teachers are primary contributors to these

goals.
’ This mathematics guide represents another step in the on-going process
] of developing a strong mathematics curriculum in the Gary Public Schools.

The guide outlines major areas of study in geometry, defines signifi-
cant outcomes in behavioral terms, provides teaching suggestions,
identifies learning materials, and includes evaluation items which

+ can ,aid in determining students' achievement.

Appreciation is expressed to each individual, to the committee and

supervisory personnel who have contributed to the development and the

strengthening of the mathematics curriculum. We hope that the mathe-
] matics teachers will use this guide diligently, evaluate the results
4 carefully, and share in identifying further revisions that will help

keep the program moving forward in accord with the many worthwhile

changes occurring in the field of mathematics.

it

CLARENCE E. SWINGLEY HARON J. BATTLE
Acting Superintendent of Schools Assistant Superintendent-Instruction
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SCHOOL CITY OF GARY
Gary, Indiana

General Objectives of a Secondary Course in Geometry

In developing objectives for the course in geometry, the curriculum committee
reviewed the experiences currently being given to students in the elementary
grades and in the junior high school through an intuitive, experimental, and
informal study of geometry. It was the view of the committee that these early
experiences with geometry are not only of an enrichment nature, but also
essential for an introduction to formal demonstration which to a great extent
characterizes a secondary cburse in geometry. Experiences with geometric
idgqs'of points, lines, planes, sets, intersecting and parallel lines and
planes, skew lines, rays, angles, as well as plane and space figures aiong

with some geometric constructions and notions about congruency, similarity,

and measurement are vital prerequisites for a meaningful and worthwhile study
of formal geometry in the secondary school. Secondary teachers can lend
encouragement to elementary teachers in undexrlining the importance of this

aspect of elementary school mathematics.

The general objectives of a secondary course in geometry set forth by the
curriculum committee are as follows:

1. To develop certain basic geometric concepts,

2, To develop the ability to do deductive applications.

3. To develop a command of p;ecise andleéncise language.

4, To encourage aad increase ability to make conjectures.

5. To apply and extend algebraic skills and understandings.

6. To further knowledge of coordinate geometry.

7. To develop spatial perception through study of relationships among
geometric elements,

8. To stimulate systematic and logical thought through orderly and neatly
Q  written work. ‘ 4
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GENERAL TEACHING SUGGESTIONS

Most films available for teaching geometry can best be used as a summary

of ideas that have been previously presented.

It is recognized that single concept film loops are currently being develo

and their value will have to be determined from actual use by students.

The overhead projector is a valuable aid in presenting most topics of
geometry. Not only its dramatic appeal, but also its conservation of
time in presenting ideas makes this so, Every effort should be made to

have ovearhead projectors available on a permanent basis in each geometry

lasstroom.

€

Time can be well spent using various geometric models during classroom
prezsntations, The student will also benefit from constructing models from

cardboard and other appropricte materials.

While refevences other thaa the currently adopted textbook have been include
in this guide, their major purpose is to give teachers suggestions on alter-
nate approothes and methods. They may also be used as sources for other
exercizes or tsgt items. When necessary, care must be taken to rewrite
stavements and symbals which agree with those in the currently adopted

TERL.

Finally, it should be noted, in the spirit of this guide, that success

of students in studying geometry can be related to adequate daily teacher
preparation, including clear ideas of outcomes desired, interesting and
enthusiastiz presentations, and total involvement of students in learning

situations.

5]
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GEOMETRY

MAJCR AREAS

SIGNIFICANI' OUrCOMES

-
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1. Basic Conceptz of Geometry

S
1., Representing
2, Reletionships

Real Numbers and the Number Line

1, Rational and irrational numbers
2, 1i-1 correspordence and order
relation

Distance between points
Undefined Terms

1., Point

2. Line
3, Plana

Definitions

1, Space

a, setz of points
b. line segments
2, TAyS

Angles

iz, measuremsnt

b. ¢laseification
<, &pecial pairs
8. bigzutor

o~
.

-1-'

10,

11,

13,

14,

Spacify zets by roster and rule
methods,

State whether a set is finite or
infinite, and if finite, state
whether null or not.

Ident ify subsets and union or
intersection of given sets,

Use Venn diagrams to interpret
set relations.

State whether numbers are ra-
tional or irratiomal,

Portray a one-to-ones correspoii-
dence betwzen two seis,

Write ordering symbols which
produce true statements about
coordinates on a lire.

Compute distance between poirts
on a number line.

Use the definition of absolute
value to determine the soliution
of open sentences,

State whether or not conditions
given are valid examples of points,
lines, planes and relatiomships
guch ags "contaimg’, "on", "pagssas
through', "“intersection".

Draw figures which portray rela-
tionships of points, lines and
planes,

Identify 2 term with itsz defi-
nition.

Use a protractor to measure and
draw angles,

Compute with denominate measures
of anglesg,

[ et



following qualities ¢f a good defini-
tion:
1. The term to be defined should
be placed in its nearest class.

2. The necessary distinguishing
properties should be given.

3. The definition should be rever-
sible.

4. The definition should involve
previously defined terms.

It is necessary at this beginning
point that students experience quccess.
Their apprehension about extreme
difficulty in the study of geometry
can thereby be removed.

A student cannot ignore any facet of
the information presented in this
topic because it is all needed to
comprehend geometry.

I GEOMETRY
_l OBSERVATIONS AND SUGGESTIONS REFERENCES AND FIIMS
I. This is a review of ideas which have I. 4 Chapter 1*

been introduced intuitively in earlier 1 Chapter 2,3

l grades. The teacher's major emphasis 2 Chapter 1
in this area should be to develop the 3 Chapter 1,3
preciseness of definitions necessaty 6 Chapter 2

4 to enable students to think about 7 Chapter 1,6,7

- geometry from a more abstract view- 8 Chapter 2,3,4
point. 11 Chapter 1,2,3

J The teacher might emphasize the Films:

Angles. (KB} B&W, 10 min.

*The first reference listed is the currently
adopted text.
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MAJOR AREAS

SIGNIFICANT OUTCOMES

II.

O

ERIC

Aruitoxt provided by Eic:

Inductive and Deductive

A,

Reasoning

Intuition - Induction
1, Triangles
a. definitions
b. intuitive and inductive
exper iences

2. Polygons
a. definitions and nomencla-
ture
b. intuitive and inductive
exper iences

3. Quadrilaterc.is
a. definition
b. intuitive and inductive
experiences
4. Circle and Spheres
a. definitions
b. intuitive and inductive
exper iences
c. relationships with other
figures

Deduction and Proof
1. General experiences
a. comparison with induction
b. if - then statements
2. Characteristics of definitions
and postulates
3. Postulates
a. real number properties
b. equality properties
c. properties of inequalities
d. points, lines, and planes
4, Proof of theorems and exercises

3.

II.

10.

11.

12.

13,

State whether a specific con-
clusion has been reached by
intuition, inductive or de-
ductive reasoning.

From a set of facts state induc-
tive or deductive conclusions.

Name and measure parts of a tri-
angle and state relationships about
the sum of the measures of the
angles and about the sum of the
lengths of two sides compared to
the length of the third side.

Classify triangles by angle and
side measurements.

Derive conclusions about polygons
by induction and apply these con-
clusions to other polygons and test
the results for accuracy.

Classify quadrilaterals according
to given conditions.

Name lines and segments as they
relate to a circle.

Draw figures to illustrate and
derive conclusions from concen-
tric circles, tangent circles,
common tangent, circumscribed
and inscribed figures.

State hypothesis and conclusions
of a given statement.

State whether or not a given
definition is acceptable.

State which properties of the real
numbers are illustrated in given
equalities and inequalities.

Determine validity of statements
by use of postulates and theorems.

Write two column deductive proofs
including those which require the
use of the property of between-
ness and other properties of real
numbers.

DR SO
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ig the studente' firs: introduc
tion to formal proof. Sechion B of
this major zrea must be introduced
with much student-tezacher verbsal
intaraction. IThe urderstaniiug of
woat constitubes s proof must be well-
founded in each :?duktt Wide wariz
tion in stadents' rate of comprenen-
ginn of this idea is presesnt inm every

This

ture showe
s” rather

imductive veasoning discugsed in

The
this major area iz not wmathematical
industion based on the well-ordering
principle of the pogsitive integears.

congiderad in

from tnelr
or muvtltarn a2 mini.-
vogabulary words,

of terme
1uhbzts

Fmphasize that the student shouild
not rely on the figure for reasons
iIn o proof. Some optical illusions
might conwvince stucdents of this.

otermanbu “hat

wles

1. & CAapter 2, 3
1 1, 4
2 1, 13
3 2, 4
6 6
7 3
8 1, 2
11 3, 5
Film

Trianglds: Types and Uses. (Cor)
B&W, qt min,

Polygons) (KB)

B&W, 10 min.

Quadrilajerals. (KB) B&W, 10 min.
The Circlle. (KB) B&W, 10 min.

Filmstrips:

UG-542-5 |Broof (SVE)

e
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STONIFLCANT OUTCOMES
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MAJOR AREAS
Angles III.
A, Angle-Measursment
1. Postulates
2, Betweenness of rays
3. Angle-addition theorem
4, Unigueness of angle measure
and bisector
B. Theorems about Angles
1, Straight angle and right
angle egualities
2, Conditions pertaining to
perpendicular lires
3. Supplementary and complemen-
tary angles
4, Verticszl angles
C. Requirements for Formal Demonstra-
tion of Theorem
1, Statement
2, Figure
3, Civen
4, To prove
5. Arnalysis
6. Proof
wba

1, Define an angiz.

2, State the difference between
equality of angles and equality
cf measures of angles,

3., Recogaize instances where the
angle-addition theorem justi-
fies conclusions,

L, TWrite proofs requiring the use
of the angle-zddition theorem,

5. State the relationship between
perpendicular lines and right
angias,

6. From given statementz and an
arsoclated drawing, recognisze
right angles, perpendicular
lines, adjacent asnglez, ver=
tical angles, opposite raye,
complementary and supplementary
augles by indicating the &rvth
or fzlmity of statements or by
response to oral questioms,

7. Expresg the measure of an angle
when The measure of its comple-
ment or supplemsat Is given as
an aigebraic expression,

8., Exprees the measure of comple-
mentavy or supplementary angles
when the ratio of their mes-
suras is given,

9, State in order six essential
parts of a demonstration of =
thevrem,

18, Guiven a statement, draw a figurs,
ligt given conditions based upon
the figure drawn, and list con-
clusiong to be proved in terms
of the figure and the given
stalement,

St




GEOMETRY

OBSERVATIONS AND SUGGESTIONS

REFERENCES AND FILMS
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The teacher should note with care the
limitations placed upon the measure

of an angle in the text being used.
The text by Jurgense@,et. al., places
these limits greater than zero and
less than or equsl ¢o 180, while the
text by Moise and Downs specifies

the open interval between zero and 180

Direct studentz to draw an angle as
follows: Have students locate a ver-
tei and chooze two points on the half
circie having the vertex as center.
Ag the student draws the rays from
the vertex to the chosen points on the
haif-circle emphasize that the rays
repregent s2t3 of pointa and that the
angie formed congists of the union of
these points, This exercise car be
~ded to include the concept of
angie maasure,

The studeat might profit from measur-
ing an angle using twdo or more pro-
tractors of different radii,

The rationsie for thesz pogitulates of
x 2 rests on the defini-.

3
T
&
%)
[

Students can profit from the knowledge,
that In gtudying trigonometry, angies
will be redefined 45 include angle
measzsure of all real numbern.

Studanie can profit from many exercised
whivh reguire the £irct four estential
parts « 2 demomstyation of a theo-
rem; nanely, statement, figere, given
and to prove,

To further acquaint students with
reasoning patterns, a short study of
elements of logic is desirable. The
appendix of (4) may be used.

Aruitoxt provided by Eic:

III1. Chapter
Chapter
Chapter
Chapter
Chapter
Chapter
Chapter
Chapter

HOONOWND -
HEeENERARWE
£ n =

—
wn
AT

Filmstrips:

MG-542-3 Angles (SVE)
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GEOMETRY

MAJOR AREAS

SIGNIFICANI QUTCOMES

iV, Parallel Lines and Planes

A,

Bo

Basic Properties

Angles Formed by Transversals
1, Definitions
3, transwversals
b, corresponding angles
¢, alternate interior angles
d. alternate exterior angles
2, Egqual pairs
3, Perpendicular transversals

Indirset Proof
i, Negatiwe of a gtatement
2, Arriving at a contradiction

Proving Lines Parallel

1, Parallel postulate

2, Induction or conjecture of
tha conversa of postulates and
theorems.

3. Use of auxiliary lines

Aprlications to Angle Measure in
Trizsngles

1, Sum of the measures of angles
2, Coroilaries

v, 1.

10,

11,

12

Give examples of skew, paraliel,
and intersecting lines and of
parallel and intersecting planes
from the classroom and from a
figure.

Identify alternate interior,
alternate exterior, and
correzponding angles,

Compute the measure of angles
formed by parallel limes cut by
transversals when giveaz the
measure of one augle,

Prove angle relationships.
State the negative of statements.
State the converse of statements.

Determine the validity of a
statement and its converse.

Writz2 an indirvect proof in
argumentative form.

State conditions for lines being
parallel.

Prove lines parsailel.

Compute the measures of angles
of triangles uszing theorems
either about the sum of the
interior angles of a trianglas
or about the equality of an
exterior angle of a triangle
to the sum of its two remote
interior angles.



- GEOMETRY
{ g
i. OBSERVATIONS AND SUGGESTIONS REFERENCES AND FILMS
i IV, While alternate interior angles IV. 4 Chapter 5
= generally are studied in detail, the 1 Chapter 4, 5, 6, 9
? matter of alternate exterior angles 2 Chapter 3, 4, 13
= in this major area is often slighted. 3 Chapter 5
) An excellent opportunity is available 6 Chapter 3, 9, 10
3 to show students that additional 7 Chapter 4, 7, 10
i theorems are possible beyond those 8 Chapter 6
listed in some textbooks. Tor example 9 Chapter 9
(i consider: 11 Chapter 5, 7, 17
3 "Tf two parallel lines are cut by
o a transversal, alternate exterior Films:
s angles are equal'', and the converse
} of this theorem. Properties of Triangles. (KB)
= _ B&W, 10 min.
Students c¢an prove these theorems and Parallel Lines, (IV) B&W, 10 min.
}' have them available for use throughout
i the remainder of the course and Filmstrips:
thereby develop a better idea of a
converse., 1148 - Sum of the Measures of Angies
{ of a Triangle (FOM)
) Students should be cautioned regard- 1113 - Parallelograms and their Pro-
_ ing the improper writing of "AB{|CD" perties (FOM)
1 where AB and CD represent measure of 1139 -~ The Parallel Postulate (FOM)
i. line segments. 1140 - Angle Sums for Polygons (FOM)

“he teacher might prefer to approach
indirect proof through the concept
of a contrapositive,

Jinkasanrdey

3p cilzl attenmiion is given to the
- following postulaze: "If two parallel
1ineg are cet by a trapnsversal,

vorrespoading angles are equal.” It
is recommended that it be inter-
preted to emphasize the condition of
paralielism., The same should be done
in theorems and converses relatad to
this postulate. For example, this
might be rewvrded by the teacher:

1 "When two lines are cut by a
transversal, if they are parallel,
corresponding angles are equal,™

i. Possible symbols:

Segment —————> KB
i- Measure of Segment ——> |AB|
i- Line ——> AB
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Congruent Triangles spd the Properties
of Quadrilaterals

A-o

Triangle Congruency

10
-?-o

Definitions

Conditions

a. corresponding parts

b. postulates, theorems, and
corollaries

Proois

a. non-overlapping triangles

b, overlapping triangles

c, equality of corresponding
parts .

d. limitation® upon auxiliary
lines

e, special triangles

Properties of Quadrilgterals

1,

Distance definitions

a. frem a point to a line or
planie

b. between parallsl lines or
planes

. from a point o 4 figure

Special guadrilzterals

#e angles and segment relatiow

b, coxdiftions For proof that
quadrilaterais gre special

£l

V. 1,

]

190,

Pair corresponding parts of two
triangles.

Write and interpret congruency
of parts.

Select postulates, theorems, and

corovllaries necessary to prove
congruency of triangles,
Write proofs of triangle con-

gruency.

Redraw overlapping triangies so
that they appear as separate
triangles,

Ligt all corresponding parts of
triangles proved congruent.

Write proofs of segment or angle
relationships which require
triangle congruency.

State whether or not conditions
for an guxiliary line determine
the line,

Write proofs requiring the use
of auxiliary lines.

Prove and use properties of
gpecial quadrilaterals,
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REFERENCES AND FILMS
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While comgruency
similarvizy, it

before similarit
tThat the teachar

a spacial case of

t¥e. 1t is suggested
follow thig practice,
Similarity it a more difficult idea
for the student to apply and eon-
gruensy gi-'w" hin 3oame praviows =and
easier experlences which sid him im
developing concepts for application
to two or more flgures.

It i3 recommsnded that the designa~
tion of cangruency of triangles be
written such that corregponding ver-
tlces are arranged in order of thei
corrz3pondeace, Thiz enzbles students
to gelect corresponding parts from
the congruency stab as well as

from the figure, 'T.“L*_i:s would hsalp
studenzs avold errors in the selection
2% the correspondencas,

Wnile many “eachere may be reminded of
the ides of superposition in the dis-
cua':::_v_, i congraeney, it is hoped
p ) p:srui:u )
mope meaningiui, The full
congruency must extend to
wra-.il a% plane figures
% wizere superimposio
iwmpozzible, The studenat
fand that eon-

fact that any or
TR *"o~ -ODE COU TesSpOon=
sws figures have exactly

&
tiva woat

sauld full;

a'L'L pa: t'::
dence betwe

the same tize axd whsape.
The propertieg of guadrilaterals are

treated very briefly by some texts.

Thege properties can very profitably
be treated ag

2 saparate shordt unit

of atudy. Muny of the exercises offerd
ed b‘j texte could be treated as theo-
rems by the class since they will
bezome usaful in later work,

O

Aruitoxt provided by Eic:
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V. 4 Chapter 6
1 Chapter 6, 7, 8
2 Chapter 2, 4
3 Chapter 2, 8-
6 Chapter 5, 6, 1l
7 Chapter 6, 9
8 Chapter 5, Appendix VI
9 Chapter 8
11 Chapter &4, 7

Filmstrips:

1122 - Congruent Triangles (FOM)

| =
J
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MAJOR AREAS
Vi. Similarity of Folygons
A, Ratio and Proportion
1. Definition of ratio
2, Definition of proportion

s, terms

b. means

o, extrames

3. Algetraic applications
B. Special Propertiez of a Proportion
1. Meanz-extremss produet pro-
perty
2, Eguivalent-form property
3. Danwmipator-addition property
4, Denominztor-subtraction
property
5, Numerstor-depouinator sum
property of equal ratios
C. Similar Poulygons
1, Definiticns
2, Ratlo of perimeters
D. Similar Trisngle
1, AA postulate
2, Qo
3.

2, line parailal o a gide and
intarseeting two s.8es Af a
triasngia

b. angie blze

4, Dorellary ou
and transverssis
5. Currespondlag altitudes
E. Propar;Lm: ieading ko the proof of
tha P]i "'la.g yreas Theorem
1, Definitions
4. Mezn proportional
b. projections
2. Prﬂper iam determined by the
altitude to the hypotenuse
F, Pyirag-rean Tosorem
1, Proof
¢, OConversz theorem
3, 39-80-90 iriangls
4, Iscsaozlas cight triangle
5. Applications in solid figures
6. Projectiong

-11~

1R

Vi, 1.

"

14,

il,

wey
< ¢

17.

13,

Write ratios in simplest and
different forms.

Usa ratios of three or more
numbare to compute measures.,
Uze tho meangs-extremes product
propariy and its converse to
write eguivalent equations,
Solve proportions for specified
variables,

Comput ¢ mesasures of gides and
perimeters of similar polygons.
Statea eoncluzions based upon
zimilar triangles and other
POLYEOTS

Provwe triangles similar,
Gompute wessures of segments as
determined by a line parallel to
ore 3ide of a triangle.

Find measures of segments formed
on transvergals intersected by
parzliel lines.

the point of intersection
of the bisector of an angle of
a4 tyiangls with tha opposite

N2 2
2ING

side by using the proportional
propurties of the angle bisec-
ol o
Dompute the megasure of an alti-
tuda in one of two similar tri-
L.»'.g-ir, e

Write a atatsment about the

- gimilarity of the three triangles

present when the altitude is
drawa o the hypotenuge of a
rigat triangle,

Compute messures of segments of
a right trisngle when the alti-
tude im drawn £o the hypotenuse.
Deneribe the projection of a
figure on a lize or plane,
Compute the measure of the pro-
jection of a given segment.

Uz the Pythagorean theorem to
compute the measurs of a side
of a rigat triangle..

Giv&n the measure of three

gidueg of a triangle, determine
if it is z rigkt triangle.
Given the measure of one side
of =2

N

30=-50-90 or a 45-45-90
rrisogile, 2tate the measure
of the other two sidea.
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VIi.

VI,

A ratio is the guotient of two numbers,

It must be clear to the student that
if the discusszion Iz cantered arournd
sagments for compariscn, that tae
comparizon iz always beiween thelr
WSABULR.

To keep stulents from making the in~

valid monclusion hal polygons asre
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STGNIFICANT OUTCOMES {continued)

19. Compute the measure of the dia-
gonal of a rectangular solid and
the measure of segments of reg-
ular pyramids.

VI,

12

17

4 Chapter 7
1 Chmpter 15, 16
2 Chapter 7
3 Chapter 6
6 Chapter 12
7 Chapter 8, 13, 14, 16
8 Chapter 7
11 Chapter 8, 12, 13
Films:
Similarity, (M-H) Color, 14 min,
Filmetrips:
1106 ~ The Pythagorean Theorem (FOM)
1116 -~ Similar Triangles -
Experiment and Deduction (FOM)




GEOMETRY

MAJOR AREAS SIGNIFICANT OUTCOMES i
1
VII. Trigoncmetry VIL. 1, Stzte trigonometric ratios
in terms of the sides of the ;
A, Definitions of trigonometric right triangle or in terms of ’
functions the unit circle.
1, Tangent
2, Sine : 2, Read walues of trigcnometric
3. Cosine functions from a table,
B, Table of Functions 3. Given the value of a trigono-
metric function determine the
C. Applications messure of the angle to the
1, Angle of elevation nearest integer,
2, Angle of depression .
3., Law of sines . 4, Conpute measures of segments
of righti triangles using trigo- '

nometric ratios, !

5., Conpute messures of acuke angles
of right triangles.

6, Use measures of angles of ele-
vation or depression,

7. Compute measures of angles or
sides in acute triangles using
the law of simes,

O

ERIC 13-
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GEOMETRY

e emartiee

OBSERVATIONS AND SUGGESTIONS

REFERENCES AND FILMS

VII,

[r— Sngaiie et imiss,
h h
B . ¢

In most geometry texts, the algebraic
study of trigonometry is largely by
implication. But the concepts driven
home here may very well affect the
student's desire to pursue mathematics
on a higher level -- positively or
negatively. The introduction of trigo-
nometry should lead to a deeper appre-
ciation of the importance of the study
of similar triangles. However, the
teacher might very well wish to widen
the scope of algebraic application
through the use of the unit circle,
The coordinates in the plane which are
sets of points on the circle can be
shown to be such that (x,y)=(cosine a,
sine a) where a is the measure of the
angle at the center of the circle.
Thie approach can lead to the funda-
mental trigonometric identity sin<a+
cos2a=1, Here the Theorem of Pythago-
ras has new application and new powers
for the alert student. A further
justification for imtroducing the
circle is the later consequence of
periodic functions. It is expected
this would be a brief introduction,

The Law of Sines and especially the
Law of Cosines become useful to the
study of physics and the physical
properties of chemistry., The Law of
Cosines has not been included in the’
dutline of this major area. However,
the teacher should feel free to present
this idea, either to the entire class
or as supplementary material to better
students,

Since understanding of the concept of
function is of such importance in
mathematics, the teacher might use
this term at this time. For example,
the tangent function could be defined
as the set (a, tan a) such that tan a
is defined as the ratio of the length
of the opposite leg to the length of
the adjacent leg.

VIiI. Chapter 8

Chapter 16
Chapter 8

Chapter 13
Chapter 12
Chapter 16
Appendix X
Chapter 15

HONOWN -

—

Films:

Trigonometrz.(EBF) .B&W, 30 min.
Filmstrips:

1108 - indirect Measurement:

Tangent Ratio (FOM)
1143 ~ The Law of Sines (FOM)

~l4.

19 .-



GEOMETRY

MAJOR AREAS

SIGNIFICIANT OUT COMES

V11I,

Gircles
A, Definitions
1. Equal circles

2, Central angle
3. Arcs
4. Measure of arcs

Arc-Addition Postulate

Angle Measure in Relatiom to Arc
Measure
1, 1Inscribed angle
2. Angles formed by
tangent rays
a. vertex on the
b, vertex in the
¢. vertex in the

a secant and
circle
interior

exterior

Lines and Segments

1, Bisectors of arcs

2., Diameter perpendicular to a
chord

3. Length of segments

a. intersecting chords

b. two secants from an external

point

¢, a4 tangent and a secant from

an external point

VIII. 1.

10,

11,

12.

-15-

20

Use proper names and symbols to
describe lines, segments and
ares in relationship tc a circle.

Identify the intercepted arc or
ares for various angles,

Compute the measures of angles
from their intercepted ares.

Compute the measure of arcs from

the measure of angles which inter-

cept them,

State the equality of central
angles or inscribed angles
intercepting equal arcs.

State the cases where inscribed
angles are right angles, acute
angles and obtuse angles, in
terms of their iutercepted arcs.

State whether a circle can be
circumscribed about a quadri-
lateral when the measure of its
angles are given.

Draw conclusions about the rela-
tionships between the tangent,
point of tangency and the per-
pendicular diameter,

Recognize where equality exists
when arcs are formed by parallel
lines,

Draw conclusions about the rela-
tionships between the diameter
perpendicular to a chord and

its intersection with the arcs
of the chord.

State conclusions about gompara-
tive distances of chords from
the center of a circle.

Compute measures of segments of
chords, secants, or tangents
formed by interzections with one
another and with a circle,

PR



GEOMETRY j

OBSERVATIONS AND SUGGESTIONS

REFERENCES AND FILMS

VIII,

The formal definition of a circle
should be fully and readily compre-
hensive to every student in the class.
The set of points in a circle could
be illustrated by the wmotion, in a
plane, of one end point of a segment
where other end point is fixed.

It should be emphasized that a state-
ment such as £ AOB= AB is ridiculous
in terms of the definitions of an
angle and an arc. Therefore, this
type of statement is. actually per- )
taining to their measures and not to
their sets of points.,

The theorem, 'The measure of an angle
formed by a secant ray and a tangent
ray drawn from a point in a cirecle

is one-half the measure of the inter-
cepted arc", may be presented by an
intuitive use of 1limits based upon
the measure of an inscribed angle.
However, it would be well to also
establish this theorem by a.formal
deductive proof. This would help
convince the student of the validity
of the limit argument. Since this
theorem occurs relatively early in the
outline, its usual proof by deduction
can not be done. It can be proved if
the theorem, "A diameter drawn to a.
tangent at the point of tangency is
perpendicular to the tangent", is
available.,* This can be proved by
use of an indirect proof based on the
definition of the distance from a
point to a line.,**

The outline of this major area con-
tains the mimimum number of essential
theorems. Many other important rela-
tionships should be coverad as exer-
cises and may, if the teacher so
desires, be treated as theorems,
Inciuded among these are tangent and
diameter relationships, equal ares
intercepted by parallel lines, radius
and chord relationships, and compara-
tive distances of chords from the
center of the circle,

-l6=-

21;

VIiI. 4 Chapter 9

1 Chapter 11, 12

2 Chapter 6

3 Chapter 9

6 Chapter 14, 15, 16

7 Chapter 2, 7, 10, 11, 12, 13, 15
9 Chapter 12

11 Chapter 4, 9, 10, 11

Films:

Chords_and Tangents of Circles.
(KB) B&W, 10 min,

*%% Dynamics| of the Circle. (MH)
Color,} 14 min,

Filmstrips

1151 - Dfiameter Perpendicular to
a Chordl (FOM)

1123 - Afc and Angle Measurement
(FOM) '

*** To be aviilable February, 1968.

* See Smith and |Ulrich p. 266
*% See Moise and [Downs Pp. 426
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SIGNIFICANT OUTMMES

ERIC

Aruitoxt provided by Eic:

MAJOR AREAS
IX. Constructions and Leoci IX.
A. Constructions
1. Definitions
a., drawing
b. construction
2, Basic constructions
a. an angle equal to a given
angle with a given ray as
side
b. angle bisector
c. perpendicular bisector of
a segment
d. perpendicular line to a
given line through a given
point
e. a line parallel to a given
line through a given point
not on the line,
3. Other. comstructions
s. bisector of a given arc
b. determination of the center]
of an arc or of a circle
¢, tangents to a given circle
d. circumscribed and inscribed
circles
e, dividing a segment into
any number of equal parts
f. segments of proportional
measure
B, Locus of Points
1, Definition
2, Fundamental ioci
a, at a given distance from a
given point
b. at a given distance from a
fixed line
¢c. equidistant from two par-
allel lines
d. equidistant from two points
e, equidistant from the sides
of an angle
f. equidistant from two inter-
secting lines
g. vertex of the right angle
of a right triangle with a
given hypotenuse
3. Intersection of loci
4, Loci in the development of a
construction (optional or
enrichment)
e -17-

09"

10.

11,

12.

13,

Differentiate between a drawing
and a construction,

Construct an angle equal to a
given angle,

Construct an angle bisector.
Construct perpendicular lines.

Construct angles of measure 30,
45, 60, etc.

Construct a line parallel to

a giver line by at least two
methods.

Construct a tangent to a circle
at or from a given point.

Circumscribe a circle
about a triangle or a polygon
if possible,

Inscribe a circle in a triangle
or a polygon if possible,

Divide a segment into two, three,
four, or five equal segments.

Construct a fourth proportional
and a mean proportional,

Illustrate and describe the
locus of points fitting funda-
mental loci.

I1llustrate and describe the inter-
gsection of loci.
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OBSERVATIONS AND SUGGESTIONS

REFERENCES AND FILMS

IX.

The extent to which the teacher may
choose to emphasize part A of this unit
will be determined by whether the
emphasis earlier in the course has

been on drawing or on construction of
figures. If constructions have been
taught earlier, concentration on the

‘proof of the validity of these methods

will be in order.

The order of the construction of per-
pendiculars in this outline may be
contrary to some texts, However, if
the method of perpendicular bisecting
of a segment is taught first, the othern
two perpendicular constructions can be
taught as a special case of the per-
pendicular bisector where the end-
points of the segment are to be deter-
mined as the initial step.

The methods for circumscribing a circle
about a triangle and inscribing a
circle in a triangle may be extended
to polygons in general. If the per-
pendicular bisector of the sides of

any polygon are all concurrent, a
circle can be circumscribed about it.
If the bisectors of all of the angles
of any polygon are concurrent, a circld
may be inscribed in it. The teacher
can emphasize that triangles and regu-
lar polygons have both an in~center

and a circumcenter.,.

The fundamental loci should be de-~
scribed by two different sets of points,
depending upon whether the conditions
are to be met in a plane or in space.

The similarity between the locus of
points equidistant from the sides of
an angle and the locus of points
equidistant from two intersecting lines
justifies the treatment of the first

as a special case of the second.

-18-

23

4 Chapter 10
1 Chapter 5, 12, 14
2 Chapter 2, 3, 6, 7, 10, 11
3 Chapter 1, 2, 3, 7, 8
6 Chapter 4, 8, 15
7 Chapter 2, 7, 10, 11, Appendix
9 Appendix XII
11 Chapter 1, 6, 11, 17
Film:

Locus. (MH) Color, 13 min.
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MAJOR AREAS

SIGNIFICANT OUTCOMES

X.

A,

Ordered Pair and Ordered Triples

Correspondance between Points
and Numbers

1, On a line

2. In a plane

3. In a space

Symmetry

1, With respect to a point
2. With respect to a line
3. With respect to a plane

Graphs and Formulas of Algebraic
Conditions

1, Open sentence of one variable
a. intersection
b. union
2. Distance between two points
3. Circle
4, Midpoint of a segment
Lines
1, Slope .
a, formulas
b, parallel lines
¢. perpendicular lines
2, Linear equations
a. Ax+By=C
Do y-¥q=m(x-xq)
3. Graphing by the two intercepts
4, Solution of intersecting lines
Pronofs
1. Choice of axes.
2, Lines, segments, and points
3. Polygons

~19.

24

10.

11,

12,

13.

14,

15,

Draw graphs representing sets
of numbers,

Identify corresponding speci~
fied sets and graphs.

Draw graphs of solution sets for
equalities and inequalities on
the Cartesian plane.

Find coordinates of points
symmetric¢.- with respect to
the origin, x-axis, and y-axis,

Compute the distance between two
points on the coordinate plane
and in coordinate space,

State the center. and radius of a
circle from its equations.

Write the equation of a circle
when given its center and radius.

Find the midpoint of a segment
when given the coordinate of
its endpoints. ‘

Find the slope of the line
determined by two points.

State readily whether the slope
of an observed line is positive,
negative, zero, or undefined.

Determine by their slopes
whether lines are perpendicular
or parallel,

Write equations of lines by using
the point-slope form.

Given the point-slope form of the
equation of a line, draw its
graph.

Given the equations of two lines,
compute the intersection

Place geometric figures on  co-
ordinate axes to the best advan-
tage.



I GEOMETRY
l OBSERVATIONS AND SUGGESTIONS REFERENCES AND FILMS
X. 'The student's concept of symmetry can X. &4 Chapter 11, 12

be tested by the teacher pnsing 1 Chapter 20
' questions about the sphere, hemisphere 2 Chapter 11

tangent spheres and tangent hemi- 3 Chapter 3, 7, 8, 9

spheres. Can he find a point (line 6 Chapter 13, 15
’ or plane) with respect to which a 7 Chapter 7, 8, 9, 10
. sphere has symmetry? Can he do the B Chapter 3

"same for a hemisphere, for two tangent 9 Chapter 8, 9
] spheres? What condition is required 11 Chapter 17
i before two tangent hemispheres have
- symmetry with respect to a line or Films:
. plane? The obvious answer to this
! last question is when the bases are Graphing Linear Equations. (Coronet)
= parallel, but symmetry also occurs B&W, 11 min.

when the bases form equal dihedral
% angles with the tangent plane, Filmstrips:

Up to the present, algebraic applica- 1107 - An Introduction to Coordinate
‘ tions have been limited to the solu- Geometry (FOM)
g tion of problems involving measures of 1115 - The Slope of a Line (FOM)
- geometric figures, This major area 1124 - Geometric Proof Using Coordi-
. lends itself to the feasibility as well * =~ ' pnates (FOM)
3 as to the advantages of expanding 1132 - Perpendicular Linas in Goor-
' algebraic- applications ' .to geometric dinate Geometry (FOM)

principles. Algebraic manipulations
E may often be simplified by the choice
i of geometric interpretation., Whether

or not time can be spent on developing
the ability to write proofs in co-
ordinate geometry will have to be
determined by the time left for compre-
hensive treatment of the areas which

[y

3' follow.
‘a
& X. SIGNIFICANT QUTCOMES (continued)
16. Compute the coordinates of points
i of tri-section of a given segment|
O

EMC =20«




GEOMETIRY

MAJOR AREAS

SIGNIFICANT OUTCOMES

XI.

A,

Area of Geometric Regions

Polygons
1, Definitions
a, polygonal region
b, area
2. Postulates
a. congruent triangles have
equal areas
b, area-addition
c. area of a rectangle
3. Area theorems and corollaries
a. square
b, parallelogram
c, triangle
d. trapezoid
4, Similar regions
a. triangle
b. polygons

Regular Polygons
1, Special properties
a, a circle can be circum-
scribed about any regular
polygon
b. a circle can be inscribed
in any regular polygon
2, Definitions
a. center
b. radius
Cc. apothem
d. central angle
3. A central angle of a regular
n-gon has measure of 360/n

4, Area formula

5. Ratio of the areas of similar
polygons

Circles

1, Circumference

2. Area

3. Length of an arc

4., Sectors and segments

a. definitions
b, areas

Area Constructions

XI.

«2lw

26

1,

10,
11,
12,

13,

14,

15,

State when the area-addition
postulate is applicable,

Compute areas of polygons.

Use properties of proportion to
compare the measures of similar
polygons,

Compute the measure of a central
angle of a regular polygon.

Compute the radius and apothem
for an equilateral triangle,
square, and regular hexagon.

State the definition for777
Recognize thatZ?is irrational.

State the decimal.apprcximation
forf/to five significant digits.

Compute the circumference and
area of circles of given radii
or diameter,

Given the circumference or area
of a circle, compute the radius.

Compute the measure of an arc
when given its measure and
radius.

Compute the measure of an arc
when given its length and
radius.

Compute the area of a sector.

Compute the central angle for
a sector.

Construct the square with area
equal to the sum of the areas
of two given squares.

-t
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REFERENCES AND FILMS
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ERIC

Aruitoxt provided by ERic:

This major area servez as the founda-
tion to many areas of application not
recessarily purely mathematical., Some
principles will find their way into
physics, chemistry, or other related
fields and the emphasis must be on
understanding rather than memorization.
Trie student shouid understand that the
computation of aresz invsoives the pro- .
duct of one or more pairs of perpendi-
cular segments. Proofs of more
advanced formulas rest on thnis basie
idea,

A practice thet is sometimes uged is to
write 6 89, in., =28 & im,” This prac-~
tice can be confusicg t¢ the ctudent,
as he may interpret & in.2 as 6 inches
square, It may not be obvious to the
student that z figure of 6 square
inches =zné one inches sguare are not
the same.

f.
g

In most of the exercisez about the
circle, zmswers siould be left in terms
of fto increzce the ctudent:z recogni-
tion of this symbol ags a number. The
teacher snould stresg that the numeri-
cal values used forPzre approximations

Two eircles car be thought of &8 being
similar figures in the senze of having
the zzame shape. Therefore, the proper-
tiea of gimilariiy concerning lengths
of corresponding segments, circumfer-
ences, and areas will also apply to two
circles,

w4
=
®
HONGOAWLN -

—

Chapter
Chapter
Chapter
Chapter
Chapter
Chapter
Chapter
Chapter

Films:

w22

27

13

17, 18
9, 10
9, 10
11, 16

14, 15, Appendix

11, 12
8, 14

The Meanigg of Pi,

B&W, 10 min.

Areas.

14 wmin,

(Coronet)

Areas. (KB) B&W, 10 min,
The Meaning of Area. (MH) Color,
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MAJOR AREAS

SIGNIFICANT OUTCOMES

Measures of Solids

Prisms and Pyramids
1, Definitions
2, Prisms
a., Lateral area
b, Total area
c. Volume
d. Diagonal of a right rectan-
gular prism ;

1,

Associate names of space
figures with drawings and
models.

List vertices, faces, and
edges of given polyhedrons,

Compute lateral areas, total
areas and volumes of prisms,
pyramids, cylinders and comnes.

B. OCylinders and Areas 4, Compute the area and volume of
1, Definitions a sphere,
2,. Lateral area
3. Total area 5. Compute the diagonal of a right
I

. Volume rectangular prism,
C. Sphere 6. Compute corresponding measures
1, Area of similar solids,

2, Volume

D. Similar Solids
1, Ratios of corresponding seg-
ments .
2, Ratios of areas of correspond-
ing surfaces
3. Ratios of volumes

ERIC -23-
e 28
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QA i Tox: Provided by ERIC

A cross-check of msthematical writer:s
shows much digparity befween defini-
tions for the term geometric golid.
Some definitionsg include the interior
points in union with the surface
points, while others exclude the
interior pwints altogether., At least
ore author defines 5 sphere in the
second manmer znd other solids in the
first. The consenzus, as formed by
studying seversa! definitions, sesms

to favor the ineclusion of thke interior
poinitg, A gtatemert which seems to
define a solid well, zccording to this
viewpoint, is: *If a set of points
separates space into two distinet
regiong, one of which i3 finite In
extent, the union of this separation
get of points and the set of pointy of
the finite regiom ie a golid.”™

For any finite region and any line
whose intercection with the region is
not empty, the union of the pointe of
intersection Zave s greatest lower
bound and least upper bound.

Strese shouid be placed upon the fact
that similarity impliez proportional ity
of corresponding segments. Therefore,
areas, which are basically a product
of two perpendicular cegmentg, will be
proportional to the sguares of the
measure¢c of one~dimengicnal elements,
Foliowing the same rezsoning, volumes
will be proporticned to the cubez of
the measures of crne-dimensional ele-
ments, While formulss can state the
proportionality between volumes, it
would be well to svoid giving the
student the formulas until ampie dig-
covery exercigez have been offered.
Development might etart with the cube
and right rectangulzr prism and ¢one
tinue into other solids as his compre-
hension grows,

XIL.

~24-

29

Appendix VII

4 Chapter 14

1 Chapter 13, 19

2 Chapter 2, 4, 12

3 Chapter 8, 9, 10, 11
6 Chapter 17

7 Chapter 9, 17

9 Chapter 11,
11 Chapter 8, 14

Films:

Surface Area of S¢0lid I, (CEF)

Coior, 15 min,
Surface Area of Solid II, (CEF)

Color, 15 min,

Volumes of Cubes, Prisme, and Cylir-

ders. (CEEF) Color, 30 mia,
Volumes of Pyramids, Cones, and

SBheres.

(CEE) Color, 15 min.



SUGGESTED EVALUATIVE TEST ITEMS

The test items included in this guide are considered examples of some
criteria to be used to determine whether outcomes have or have not been
achieved, Some might be used for diagnosis of learning difficulties. The major

reason for their inclusion was to place emphasis upon important outcomes,

The items may be incorporated in tests of major areas or units in the
form shown or in alternate forms. Possibly they could be used as part of semes-
ter or final examimations. They could be suggestive of items for possible
city-wide surveys of achievement in geometry, By no means should these items

be considered as covering every facet of ewvaluation of achievement in geometry.

k k k ok ok k Kk ok 0k k %k Kk H Kk Kk N % K * * * * * * * & *

A
1.-I. 3.-1.

8 c <

o Av

In the drawing, if BOC is a straight
line £A0B and £A0C can be described

as: From the drawing, select the corr 8_
adj acent and supplementary statements:
b) equal I - 43 and £6 sre vertical
c¢) adjacent and complementary II - ¢5 and £4 are supplementary
d) complementary and wvertical IIT - Ray XD and Ray XC are opposite Rays

e) none of these a) I and II are correct

9.-1 b} II and III are correct
it I and III are correct
d) all three statements are correct

A 8 e) all three statements are not
-2.4:’/ C / 2 & 4 S5 b correct
The length of AB is: b1
:) ’: A on a number hus coordinate - 1
6 B on the same number line has co-
3 -4 ordinate - 5 —
&) :lone of these The length of AB is:
a) -6
4
c) 6
d) -4

e) none of thege

w25

30
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5.-I.

If set x contains 6 elements,
set v contains 10 elements,
and xf)y contains 3 elements,
then x Uy contains:
13
b) 16
c) 19
) 7
e) none of these

6."‘1-
If a point X iz between the points

R and S, which of the following must
be true?

a) RX = sX

b) RS + SX = Rx

¢c) R+RBRS = S

RX + XS = RS

é) none

C
7.-11.
A 8

Using the figure shown in AABC, 55}
is perpendicular to AB, Which of the
following must be true?

a) :C§ bisects AB

G D is an altitnde

¢) CD iz a median

d) CD bisects £ZACB

e) none of these

8 .-II-

If Joe goes to church every Sunday
and today is Sunday, we can conclude
Joe will go to church today. This is
an example of:

a) inductive reasoning

b) indirect reasoning
deductive reasoning

) intuition

e) none of these

9.-11,

A statement accepted without proof
is called:

a postulate
b) a theorem

t) a corollary
d) a converse

e) none of these

10.-1I.

Using the figur own, which of the
follewing is not a correct name for
the polygon?

a) ABCDE
b) DEABC
BCAED
AEDCB
e) CBAED

11.-1I1.

<7

G
\/

Using the figure shown, circles A and B:

a) have common centers
b) have a common internal tangent
have a common chord
) have common radii
e) have none of these

12.-11,
Given that 3x = 12, select the property
which proves that x = 4;

.a) transitive property of real
numbers
b) subtraction property of real
numbers
divigion property of real
numbers
d) symmetric-property of real
numbers
e) addition property of real numbers

13,-11I,

Given £1 and £3 are complementary
41 and £2 are supplementary
IV 42 = &3
II &2 is obtuse
III 42 =43 + 90
Select the correct answer:
a) I and II are true
II and III are true
¢) only T is true
d) only IIT is true
e) none of the statements are true

-26=
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14,-I11. 18,-1V, L &

Given: Za and <£b are supplementary 22 A
and £c and Zb are supplementary. Y
Which of these statements must be ﬁ
true? | Pl
S/%
a) £a and £c are supplementary
b)£Za is a right angle Line a ||line b cut by transversal t.
la ={Lc . The measure of Z1 = (x-15). From these
d) £a and £b are adjacent facts the correct measure forZ 8 is:
e) none of the above are true
a) (90 - x)
) b) (180 - x)
15,-I1I.
c) (165 - x)
The supplement of an angle is three d) 105
times its complement, The measure (195 - x)
of the angle is:
a) ‘60 19,-1V,
b) 30 a g

c) 270

d) no such angle
45 2 =

y /

16."'111.
Using the figure shown, a|| b, which of
the following pairs of angles need not
. be equal?
ol —X a) 41 and £6
— (b)L3 and L4
Given DX 1 5% and OA_LO?, O® bisects DL1 and L5
40X, Using the figure, the measure d) <23 and 45
of LAOX is: e)45 and 46
a) 120
b) 130 20,-1V,
c) 90 The measures of the angles of a triangle
d) 45 are in the ratio of 1:3:5. The smallest
(c)) 135 angie has & measure of:
a) 10
17,.,-111. b) 1
If ray AM lies between ray AC and c) 30
ray AD in a half-plane, which of the @20
following must be true: ) none of these
a) LMAC = {MAD + LDAC 921,-1V.
(b)£caD = LCAM + LMAD
<) ray AM bisects £CAD AB CD,darcldD XYxare co-planar and AB.LJ(Y
d) AC and AD are opposite rays must gg 205 Y at Y : Wluch statement
e) none of the above are true @ABHGD
b) AB.LCD
c) AB = CD
d) AB = (D

e) nione of these are true

-27=
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22,-1V. 8 25,-V,

A L ~

In the figurg'sh'own‘,é 1'=:m® and"
LA = x*% ., The measure of £B is:

7

a) m° + x°
b) x° - m®

Using the drawing to the right, 2 and
BD are perpendicular to MD at D, 1If

BD = AD, which statement must be true:

a) Zb4 =43
b) £1 =¢5
e) L1 =43

L]

d) £1 =/£2 and M
() £1 =£2 and AM

26,-V. :

m® - x°
180 - m®
e)m + x
2
23.-V.

I. SAS
II. SS8
III, SSA
IV, AAS
V. AAA

Which of the above correspondences
are not acceptable for triangle
congruences

a) I and III
b) II and IV 27.-v.
) III and V
d) IV and I
e) II and V Z
24,-V, o A
Given AC = BC iand
- of £C 1is:
a) 80
b) 100
A D A 20 i

An auxiliary line is drawn from vertex
C of AABC and intersects AB at point
D. Which of the following conditions,
in general, would be improper:

a) (] bisects ZC

b @ is a median of AABC
CD is the perpendicular bisec~
tor of AB

d) AD:DB =.2:3 .

e) CDJ_A_B

i
The diagonalg of a rectangle:

a) are pegpendicular
b) bisect ithe angles of the rectangle
are.equal in length

d) are parjallel

e) none off these

b

d) 50

c

B

A = 80 , the measure

e) none of ithesé

i

28,-V,

" In parallelogram ABCD, ZA = 80°, The
measure of ZB is:

@& 100
b)

50
c) 10
d) 80

e) none of these

-28-
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29,-V1, C
A 12
D £
#
A

In the figure shown, DE/IAE and seg-
ments have EEe measures shown, The
measure of BE is:

a) 18
b) 2

e) none of these

30.-VI1.

BC parallel to DE and makes A ABC
equilateral, The statement which
must be true:

a) AB = BD
b) BD ¥ CE
¢) BC = BD

(d)) ABCE = ACED
e) B is midpoint of AD

31,.,-1I. or VI,

In the figure shown, which of the
following statements must be true?

a) DE= BC

n)L1 =42
L1 +42 = 180 _
E is the midpoint of AB

e) none of the above must be true

32,-vi,

In triangle ABC, £ZC = 90°, AC = 6 and
BC = 8, The measure of AB:
is

“Eglis 14

14
c) is 7
d) is Vi&
e) is

not given above

[

33."VI.

c 6

In the figure shown,ZA = 30',/C = 900,

and AB = €, Which of the following
statements are true?

a) AC = 3

b) BC = 12

AC = 6 !
(a)sc = 3
e) BC = 3J3
A

34,-VI,

0

In the figure showm, _f&i and AC_| OB,
If AD = 9 and DB = 4, the measure of CD
is:

a) 6%

b) greater than 9

c¢) less than 4

d) 7
OL
35|-VI.
If a-2 then :
b 4’
|‘H?'ad = be
- b) ac = bd
¢) ab = cd
d) a+b=e¢+d
e) a-b=c-4d
. ya
36.-VI. i {‘\
~
| N
i
e H o
Y (
3 N
D——f—élE

The figure represents a rectangular box
with dimensions shown, Find the length
~of the diagonal AE:

a) 5
b)j_T_Z_
c 22
@Y /st
e} 11

29«
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37,-V1I1.

A

Using the figﬁie shown, 3 would be the

value of: 5

a) tan A
b) tan B
c) &in C

‘!?sin A
€) cos A o

38,-VII.

A 26 - fu )

Use the figure shown and the ratios,

sin 26 = .44
cos 26° = .90
tan 26° = 49

Which of the following would be the
closest approximation to BC?

a) 8.8

() 9.8

<) 18.0
d) 22.2
e) 40.8

¢

39.-vIL.
§X
\/

A N8

Use the figure shown and the ratios:

sin 41° = .66

sin 82° = ,99
Which of the following would be the
best approximation for AB?

a) 8
b) 12

R

e) 24

40,-V1I,

Sin A= )
a) AC £3

BC

b) BC

AC

c) AC
AB

e) AB
AC

.
o

41,-VII.

Sin x <cous x if the measure of angle x
is:

a) 0 <x =45
@) 0 =x <i5
c) 0 <x <90
d) 45 =x <90
e) 45 <x =90

42.-VIII. p
B

ATD &

Given semi-circle ABC,sEithlgﬁ perpend i~
cular to the diameter AC,
I~Triangle ABC is au isoceles triangle
II-Triangle ADB is similar to j ABC

I11-BD? = (AD) x DC or AD _ ED
B DC
1v-Ac? = AB® + BD? + 039
Select the correct statement:
a) I only is true
b) I and I1I are true

IT and II1 are true
d) III only is true
e) II and IV are true

-3
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46.-VIIL, 4 c

43,-vVIIT, |
(G\ \A
"\

Using the figure™Shown, AE=6, EC=8, aand

- -
In the figure shownﬁ and% are BE=l4, The measure of ED is:
tangents to civele O at points B and
; : a) 3
C, respectively., Which one of the -
A e b) 5 2/3
following statements are not true? e 10

a) 35 bisectsZ BLC @) 12
b) AB = AQ e 16

¢) pAOB is a right triangle
d) AO.bisecEts BC o 47 ,-Viii. :
St A ¢
Ly,-vIiiT,
D

Using the figure shown, /B = 70 , The
measure of ZC is:

s s . . a) 140
AC is diameter of the circle and b) 35
points A, B, an? { are on the circle, ) 115
Angle 1 has a wezasure of 55, Using u '20
the figure,chosse the only correct ncma of the above

[g £~ B ("}
true statement: C.
- ~N\
a)£3 = 35 and equal to AB 48,-VilI,
b)Y L3 =Z2 znd AABC is isosceles B

c) LA = 86 a3 L2 = 15

@) L4 = 90 and measure of AB = 70
e) All angles are acute A
U5, -VILE. o=
ﬂl \6 In the figure.ghown, AR is a diameter of
e ®) cirele U and AC = 100, The measure of
S LCAB ia:
49
D %) 50
. . . ¢) 80
Using the figure ghown, the : aYy 100
asure of £0 iz 15. The measure of ) none of the above
CB is:
a) 25 49,-VIII,
b) 32
c) 28 In a circls, chord AB is nearer to the
@E 30 center than c¢hord CD, Which of the follow-
e) roae of these ing statements must be true?
’ a) AB = (D
(b)) AR > D
c) AB < (D

ay BBl T
e) no conclusion can be drawn
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50,-VIII,

In & eirecle, chord AB is long and
4" from the center of the cirecle.

6!!

is
The radius of the cirecle is:

a) zn
b) 4"
:C)’ 5"
p 6"
e) 1o"

51,.-1IX,

The ccastruction metkod for cizoum-
seribing a circle about a scalene
triangie requires finding its center
by constructing the

perpendicular hisector of the
gsides

b) bisectors of the angles

¢) medians of the triangle

d) altitudes of the triangle

e) parallel iines bisecting twe
sidez of tha triangle

52.-L
The locus of pO':
plane and equidis
and B in the p

a! a cirele

B a ecircie

I8 a8 rafius
) the wmid

P“:...A.J-

53.-1X.

The locus cof pol. that are

5" from polnt A i

e in space

(IJ

a) a circ1@ with A as center and
a 5" racdius
b) two parallel pisnes 5" on either
.u.de cf A

the surface of
as center a2
d) two spheres tangent at 4 and
with 5" radil
e) none of the above

a sphere
a

SLL'_IX:.

Wb1ch of the following are permissible

. __._in making a construction:

ruler

straight-edge

III: protractor

IV: compass
a) I and
B) I and
) I and

él and

L
II:

I1
11
IV
ITY

IT and IV

55.-.

A line segment 0P is drawn from the point
(10, 0) to the point 6, 4). What are the
coordinates of the midpoint of 0p?

(6, 8)

(8, 2)
c) (8, 4)
a) (16, 2)
el (12, 8)

56 n“Xe

A tziangle which has vertices (0, 0),
2, 33, and (3, -2) belongs to which
of the following sets
I - Isosceles trlangleo
I - Rignt triangles

IiJ - Fguilateral triangles

2) nene of these
1

On the woordinate plane, three vertices
of a rectangle have coordinates of (0,
(2 and (0, b), respectively. The

fo1rt ?ertex will be:

ay (0, a

0,

2y {a, bl
d) {a + b, a +b)
e) none of the above

-3l
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58.-X. 62.-X,

(3, 6) and (-2, 3) are two points on Two lines on the coordinate plane are

the coordinate plane. The distance perpendicular. 1If the slope of one line
between these points is: is 2 , the slope of the other is:
(a) W3k 3
b?\/lo— 2 2
c) 8 3
4> 4
e) none of the above b) _ 3
e 2
59, -X. ¢
c) 2
‘H 3
X (@3
\_/ 2
Circle A is drawn on the coordinate e) none of the above
plane. Circle 4 is symmetric with
respect to: 63.-X
a) the x-axis, the y-axis, and the
origin On the coordinate plane, a circle is
b) the x-axis, the y~axis and drawn with center at (3, 2) and radius of
point A 5", The equation of the circle is:
c) the x-axis and point A a) 3x + 2y.= 5
(@) the y-axis and point A 2 2 _
y-axi p T b) (x +3), + (y +2)) =25
e) the y-axis and the origin ¢) Ex - 2;2 + Ey - 3;2 = 25
) d) (x -3), - (y - 2), =25
60.-X, ‘(x S S L
Given the following points on a A
coordinate plane: 64.-X. ‘6
I, - (3, -2)
11, - (-2, -3) ' Y

III. - (-4, 0}
IV- - (2) “2)
V. - (-3, 0
The points which are in the fourth
quadrant are:

Using the figure, the best fitting state-

a) I and IT . ment below is:
'b) III and IV
¢) IIT and V The curve is symmetrical to:

@)1 and 1V ;
a) the x-axis
e) I, III, IV, and V b) the y-axis

¢) a point on x-axis
61.-X. d% a point on the y-axis
On the coordinate plane, a line is the origin

drawn with slope % through the point
(1, -2). An equation for this line

is:
@y +2 = Hx-1)
Yy - 2 = 2(x-1)
Q e) y - 2 = H(x+l) _
B : d) y - 1 = %(x+2)
[;Ekl(; e) none of the above :353 |




65.—X. "/’J 68.-XI.

e A rectangle has sides of 8" and 6", Which
V of the following measures would give a
(“é _2“) right triangle an area equal to that of
) the rectangle?
Using the figure shown, the only legs of 3" and 4"
true statement is: fﬁ legs of 8" and 12"
The coordinates of the midpoint La legs of 16" and 12"
of BA are: d) a leg of 8" and a hypotenuse of 12"
e) legs of 8" and 16"
a) (_]-y _:.3' )
2 69.-XT.
-1, =%
b) (-1, %) The shortest sides of two similar
c) -1, -1) triangles are 4' and 8", respectively.
If the area of the larger triangle
d) (-2, _%) is 36 sq. in., the area of the smaller
2 isg:
(—1, 3) a) 18 sq. in.
2 b) 72 sq. in.
9 sq. in.
66.-X. 144 sq. in.

Given that -4 = x and 4 =y, the e) none of the above

whole numbers excluded from the

union of these sets are: 70.-XI.

A circle has radius of 12". An arc of
the circle has measure of 120. The
lengih of the arc is:

a) -4, -3, -2, -1, 0, 1, 2, 3
b) -3, -2, -1, 0, 1,2, 3,4
&) -3, -2, -1, 0, +1, 42, +3

) -16, -12, -3, -5, -1 a) 24 % inches
e) none of these b) 124 inches
/ ¢) 6 inches

67 .-X.
e) 24 1inches

\‘6 (xna‘) @ 8 finches
M

71,-XI.

The exact ratio of the circumference of

. X a circle to its diameter is:

0 5 A 7 -
a) 22
(x,,y) are coordirates of m. Using 7

the figure above, the only true 7_,
statement below is: /

a) the measure of OM = ) 3.1415926535
2 . 2 + 5 d) 3.1416

SR ] e) 2

@ if m moves at constant distance

from O its equation is 72.-XI. , o
< + y2 - 5'M'2 A parallelogram has an angle of 30
1 1 and sides of 10" and 8" Its area is:

2 a) 80 sq. in.

c) OM =\/AM -
d) /MOA must equal £MAO b; Zgg sq. in.
o e) none of these ' c sq. in.

B ‘ -34- a) 80 Y3 aq. in.
(€)10 sq. in.
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73.-XI.

The diagonals of a rhombus are 10"
and 6" in length. Its area is:

a) 120 sq. in.
b) 60 sgq. in.

30 sq. in.
d) 16 sq. in.
e) 8 sg. in.

74 . -XI, | D C

At )
In the figure shown, the area of AABD
is 12, the area of AABC is 12, and
the area of AABE is 7. The area of
the polygonal region ABCED is:

a) 31
b)) 24
c) 19
17
e) none of the above

75.-XI.

of central apngle AOB is
120. M is midpoint of AMB and is
endpoint of radiug OM. Using the
figure and dimensions shown, the
area of § AOM 1is:

a) equal to % AMDO
b) equal to AM X MD
equal to OHMD
equal to 2 X Llﬁ
none of these

The measur

d’
e)
76.-X1.

A circle has area of 620 square units.
The area of the circle having a
radius one-half that of the given

77 .-XIT,

Two solids are similar. The larger has a
volume of 54 cu. in. and a side of 6".

If the corresponding side of the smaller
is 4", the volume of the smaller is:

@16 cu. in.

b) 36 cu. in.

c) 24 cu. in,

d) 30 cu. “n.

e) none of the above g*
78.-X11. "

|
I
Ao e —
- - 4:1,
The figure shown is a right prism with
a rectangular base. Its volume is:

a) 15 cu. in.

"b) 72 in. ’
c) 72 sq. in.
@Y72 cu. in.
e) 30 sq. in.

79 .-XII.

A cube has an edge of 5". 1Its total :

area is:
a) 40 sq. in.
b) 25 sq. in. ‘
c) 100 sq. in, ‘
d) 125 sq. in. '
150 sq. in.

80.-X1I,

a radius
Its volume

A right circular cylinder has
of 3" and an altitude of 5".
is:

a) 157¢u. in.

45ﬂ'&u. in.

c) 30 freu. in.

d) 754cu. in.

e) none of the above

81.-XIT.

If only planes are used to form the sur-
face of a solid, the minimum number

circle is: needed is:
a) 320 sq. in. a) 2
b) 420 sq. in. b) 3
c) 1240 sq. in. @4
@155 sq. in. d) 5
e) none of these e) 6 ‘ !
~35-
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